The molecular nature of circulating growth hormone in normal and acromegalic man: evidence for a principal and minor monomeric forms.
Human GH (hGH) extracted from pituitary glands consists of several molecular forms. Monomeric pituitary forms include the single chain 22,000-dalton polypeptide (22K; hGH-B), a 20,000-dalton variant with a 15-amino acid deletion (20K), 3 proteolytically cleaved 2-chain forms (hGH-C, -D, and -E), 2 deamidated forms, an acetylated form (fast hGH), and other, only partially characterized forms. It is not known which of these forms is secreted, nor what the precise nature of circulating hGH is. To answer these questions, we have extracted hGH from human plasma obtained by plasmapheresis from normal volunteers after L-dopa stimulation of hGH secretion and from acromegalic patients. We extracted and concentrated hGH by immunoadsorbent chromatography and examined its chemical nature by polyacrylamide gel electrophoresis under native and denaturing (sodium dodecyl sulfate and urea), nonreducing and reducing (dithiothreitol) conditions as well as by isoelectric focusing. In all cases, the predominant form of hGH present in plasma was 22K, which accounted for approximately 85% of all immunoreactive hGH. In addition, we found evidence for the presence of 20K as a minor form (approximately 7% of all hGH) and of one or more acidic forms (N-acetylated, deamidated, or cleaved hGH; 5-10% of all hGH). Exact identification of the acidic form(s) was not possible. However, the highly bioactive cleaved forms hGH-D and -E were judged to be undetectable (less than 5% of all hGH). We conclude that 1) several monomeric molecular forms of hGH circulate in normal and acromegalic man; 2) the pattern of circulating hGH forms reflects in part their relative prevalence in the pituitary gland; 3) proteolytically cleaved 2-chain hGH forms with enhanced bioactivity are not detectable in blood; and 4) monomeric hGH circulating in acromegaly is qualitatively indistinguishable from normal hGH.